United States Patent

US009416766B2

(12) 10) Patent No.: US 9,416,766 B2
Madhi et al. 45) Date of Patent: Aug. 16, 2016
(54) ENERGY-CAPTURING FLOATING 3,928,967 A * 12/1975 Salter .................. FO3B 13/1815
BREAKWATER 415/7
4,123,185 A * 10/1978 Hagen ..o E02B 3/062
. . . 114/258
(71)  Applicants:Farshad Madhi, Albany, CA (US); 4,552,514 A * 11/1985 Hagen ................. FO3B 13/1815
Ronald W Yeung, Berkeley, CA (US); 202/180
Meghan E Sinclair, Arlington, VA (US) 4,691,661 A * 9/1987 Deiana .................... B63B 35/38
114/266
(72) Inventors: Farshad Madhi, Albany, CA (US); 5,405,250 A *  4/1995 Vowles ............... FO3B 41&/71/%?
Ronald W Yeung, Berkeley, CA (US): 8,614,520 B2* 12/2013 Rohrer ....c........ FO3B 13/182
Meghan E Sinclair, Arlington, VA (US) 200/42
8,696,246 B2* 4/2014 Polo ....cccovvvveenn E02D 27/42
(*) Notice: Subject to any disclaimer, the term of this 405/207
patent is extended or adjusted under 35 2008/0093852 Al*  4/2008 Vowles ......c........ FO3B 13/14
209/42
US.C.154(b) by 7 days. 2010/0140945 AL* 62010 Andujar ............. FO3B 13/182
290/53
(21) Appl. No.: 14/499,055
. FOREIGN PATENT DOCUMENTS
(22) Filed: Sep. 26, 2014
CN 202730733 U * 2/2013
(65) Prior Publication Data CN 104099895 A * 10/2014
GB 1514461 A * 6/1978 ... E02B 3/062
US 2015/0091304 A1 Apr. 2,2015
OTHER PUBLICATIONS
Related U.S. Application Data
. L. Mahdi et al., Dec. 15, 2013, The “Berkley Wedge”an assymetrical
(60) Provisional application No. 61/883,274, filed on Sep. : . N
energy-capturing floaing breakwater.
27,2013. CN 202730733 U Abstract.*
(51) Int.CI. * cited by examiner
FO03B 13/14 (2006.01)
F03B 13/18 (2006.01) . .
(52) US.Cl Primary Examiner — Joseph Waks
CPC ....... FO3B 13/1845 (2013.01); FO5B 2220/707 ~ (74) Attorney, Agent, or Firm — Wright Law Group, PLLC;
(2013.01); FO5B 2240/93 (2013.01) Fosp ~ Mark . Wright
2240/97 (2013.01); FO5B 2250/41 (2013.01);
YO2F 10/38 (2013.01) (57) ABSTRACT
(8) gl;lcd of Classification Search FO3B 13/12 An apparatus comprises an asymmetric heaving floating body
USPC. ...................................................... i that resists influence from viscosity effects. The asymmetric
See a hcatlonﬁleforcomletesearchhlsto heaving floating body is coupled to a Permanent Magnet
PP P RE Linear Generator (“PMLG”) that serves as a power take off
(56) References Cited (“PTO”) system. A support structure for the apparatus is
designed so as to restrain lateral force and pitching moment.
U.S. PATENT DOCUMENTS Similarly, the asymmetric floating body is designed to mini-
mize viscosity effects when in motion to transfer incident
1,507,461 A * 9/1924 Chase .........ccocc... FO3B 13/22 wave energy to the PTO.
405/224 ey
3,151,564 A * 10/1964 Rosenberg ............ FO3B 13/182
60/499 20 Claims, 7 Drawing Sheets

125

INCIDENT _,-*~
WAVES-”

120,




